Subcutaneous delivery of biotherapeutics: challenges at the injection site.
Biotherapeutics are primarily delivered subcutaneously due to better compliance and prolonged rate of absorption compared to other parenteral administration routes. Recent research has allowed for the development of biotherapeutic formulations for subcutaneous delivery that require a lower frequency of administration by increasing drug half-life. Formulations determine shelf-life stability as well as features and transient behaviors that influence stability once implanted in the subcutaneous space. This review provides an overview of the factors affecting subcutaneous absorption with a focus on transient effects at the injection site following administration of biotherapeutics and the subsequent impact on absorption and stability. Advances have been made in understanding subcutaneous tissue and the complex interplay of factors that regulate its homeostasis. The issue of poor stability after injection has been neglected, and many biotherapeutics are hampered by low bioavailability. With the advent of new in vitro techniques that account for properties of the injection site, stability studies evaluating subcutaneous tissues and impacts on pharmacokinetics of biotherapeutics may be useful in the development of new formulations.